Selectivity differences in the separation of amphipathic alpha-helical peptides during reversed-phase liquid chromatography at pHs 2.0 and 7.0: effects of different packings, mobile phase conditions and temperature.
In an ongoing effort to understand the effect of varying reversed-phase high-performance liquid chromatography (RP-HPLC) parameters on the retention behaviour of peptides, necessary for the rational development of separation/optimization protocols, we believe it is important to delineate the contribution of alpha-helical structure to the selectivity of peptide separations. The present study reports the effects of varying column packing, mobile phase conditions and temperature on RP-HPLC retention behaviour at pHs 2.0 and 7.0 of peptides based on the amphipathic peptide sequence Ac-EAEKAAKEXEKAAKEAEK-amide (with position X in the centre of the hydrophobic face of the alpha-helix), where position X is substituted by L- or D-amino acids. At pH 2.0, an increase in trifluoroacetic acid concentration or the addition of sodium perchlorate to a phosphoric acid-based mobile phase had the similar effect of improving peak shape as well as increasing peptide retention time due to ion-pairing effects with the positively-charged peptides; in contrast, at pH 7.0, the addition of salt had little effect save an improvement in peak shape. Temperature was shown to have a complex influence on peptide selectivity due to varying effects on peptide conformation. In addition, subtle effects on peptide selectivity were also noted based on the column packings employed at pHs 2.0 and 7.0.